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Ferroelectric memory capacitor and fabrication method therefor 



The ferroelectric memory capacitor and the fabrication method 
therefor are disclosed. In the ferroelectric memory capacitor of the present 
invention, the doping film which includes the atom for compensating for the 
loss of the negative electric charges caused by the oxygen vacancy generated 
within the ferroelectric film in the lower portion and the upper portion of the 
ferroelectric film. In the present invention, while the generation of the 
oxygen vacancy can be prevented effectively, the characteristic of the 
ferroelectric film can be kept. 
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W2EI ?WA|EI °' 3 SIZE g^gOfl Shofi JWI^Q. g BfSOO C0€ WSa 54SIAI& 

= &SSjfiej2| SM? K/SEfe £¥0fl SSSHSILHOIA] gr«Sfe #4 gSOfl D}g g2ol- £4"t 

£5 gtfl§FSAi »S3J|Sr2| s 5 s 3 CHS ojQ. 

S. I LH73 £ 3£ a gg£| e,' gAIOSOfl ?iEBAIH H2»S! Sf 3 &€j(M 2JS8 81 2§ ?iIBA|E1t 

£ 4= S ^SOfl COS EIEJ-h £trSt(LaTia)££ 0I?CH2 ESg^t :?BISr= 54IHAIE1 

2F SSI 2) ?|gOfl rttef El §9* «0I ^SBAJEiSJ Sf?S S^g UERH= Z12H=0I 

Q. 

B i?S= Maa^A>((erroelectric memory device) S 3 SligfgOil ^t!" lol £ 

S3*flt SS5f£S AUSrS 5HHAIE1 g 3 SISS^IM 5f*> 20IQ. 

SSSM RAM(ferroelectric RAM; OISI- TRAM '01 a t>0)= BIFS §*N?Et S0I3AI Be! SUSSS 

FRAM ±A>£ g2J 7SSiOJ CCFSf ^7^g gUI? ^ 2iQ. 3 SH-f^ B*l SOI ^SSJfleit 
TBOie l2°vo g Afgs^ MSAl^EiM 5012. OB tM= ZHJM M 5HS1AIE1 S 

Sm2J °)jyii MgjAl^ElS ^SS DRAM M2h ^51 7W3AI m 5HIHAIE12J °S9fO| 

iO^oS 20ID. OI^IAI, FRAMS 2°2i^t 0|ygA|?|= Sgt ^A|^ Ofl Ifgg^ 

2! ^aE7l53f 19°^J &S2SI^ AHDI2J ?D3M ^El=^|^ >^4:S!A>^ ^§SKM 

Sf= 4' a 2 i?f^0l SSEI^ gfllg2F. ^35715 S AK)I2| »A>4^ ^01 OlfiSj 

gissrai^ ^oiou 215)01 ?4tt s^i'S ^ i^ssaieM sse^i oiag g«igoi °ia. m&M. 

51500 $A}°) FRAM, ^ ORAM g2|- 7il 7WA1 IHfg ^E2F g2f 2°/ Igf XIU 

e?2S SSSfe FRAM ^A>0|| CH^ °m\ WmmH 2iD. 
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§0ISf U}= 67H2| £±0|£f 01 2f2f2| SgW ^XHSKfl 3101X15 83321 g£Oil 47 r SE5 57f21 
SSSH 015 B SXW 9|XJ*Cf. B3»£ 4fi 0IS212J £S ^gOil 2JSK3) $1.0131 
i SD. HEW a TO 2713 #3ftfOI 2X1 gt»££ BHI&Cr. 01 £1*? 

^(polarization) £EH5 2*11 SI 718101 E §,'2) ^(depolarization)^ Sit g 
^(remnant polarization)!/* XIUJI £101 H0IB2I K§O0 0I§SQ. 

A10I2J 71901 3*8|23 QSf ITtfSKX BSSHS»2| H2* JWAI3Q. OI2r »0I 

3, SSSasfSI igg^M 3t» 271171 SSEIHS 2SS»Sf2| Er2l 2 ^(breakdown 
e)OI yoraiM ^£ 2 f?7r §715101 2S3i|St2| 2SI20I 73SJSCK IKM, SSSHSJSI Aiil 



volt 

21 7H2AI7I7I 341 Al= S± SSI S±AJ3I0* *mi 



fii sT lins ^§21 g Sj e^ig? a fbr i loJi' aoi oiuei iz&n^mw skfl 

Wf ttBWiSD. CD/El/M, B2H2J 2S3HsmQ BSSg 3! S211 73SrAI?|= gJflgOl °!D. 

B BS0^OI?2?Wfe CrE 7I#3 2WI5 £71 USS» 0D2EI TilHAJEIt H£e r 5 Ti&t\ 
£71 71 g3 2rflll 01*71 Z\tm B WS2| 6' EH ^(aspect )M [04 £°2xS MSEI &g 

igIfA|?|2 HjlESg e,!H2J Sftfi IfSSHSHHS 

833 B7H2W. 2S2ast£(tt 2rS2aeWIMAJ i^Sfe ^ SSOfl g^l- 

b ^S2i a □§ a?fo« »59, i,^2aef2i ^wei- 2,^2aeaH0flAj ^Sr= sson cr>e 
a. 

□flu SUSSSe* S «l2ESSe|g ElEfe d.^(LaTiQ,). HH EIEIh ^^(BaTiQ,). 
ElEm ^ef(CaTid). iMSl EIEIh ^5t^(SrTiQ,) a 01121 ^t^£S 01^0)2 HiOiAJ 2^! 
§ 01 5HJ1 AfcgSrOl *JS*'Cr. 

SS2a^S ^£^1 EJEfe ^5f(SrTiQ). bH EJEls 2^(BaTia). bfM ^Mgl EJEis £_m 
ef((Ba. Sr)Titt). « S=2h EJEIh ^5r^(Pb(Zr. Ti)Q,). bl^M 
2-^(SrBi,Ta,Q,), feT EJErH ^ef((Pb. La)(Zr. Ti)tt) S HI^?M EIE>h 

^Sr5|(BiJi J a,)£S 01^012 HKHIAJ 2 E -«!S Oih 5rLH ArfSKfl SS^Q. 

|7J1^5|^Fp o ^ S ^1 7bl^£SA(l £S2i4Sr2j § S g □ [H g SXl*f3A1 ^§S1 

OISK §^ £31 Sf5ShOJ B ITS21 um*\t! ^AIOJI ^AISI ^SSPIS *Cf. 

E I LHXI £ 3° ? ^g2| § 4'AIMM 2it.r ?1IlAIEi S 3 2JSfl JJ^a ?JIlAIE1i 

^g5h7l ^ 33SE10IQ. 

715(100) £0)1 7flO|E§3^(l02). 7flOIM2^(104). ±2^ ge?(l06) S! E 
iSHXI^EH 1^21 ArSSrOl g^t^K 0ICHA1. 12H 29011 

S US6 SOiAl 2 e -!!S Ofiz §1U2| §91§# S*f*^ g&tf5fO) 

(108)1 

0101 A1, £71 &2§S5|1 ilEiysra g2!(106)l irlAI?|^ ™2*JQ. CHOfl. £ 

71 5E!£0I ««S 12H 23M ttZ= E2^. WgjCH M^IS E?IS ^EJS^(Si). 



g± E J5M!P). &ITg9f(Ta). ^h^(Ru). OIEI§S»(lr). £^§^(0s). §i« ^'EIAmiE^(WSi). § 
aej UDI§EfOIEef(»N) !£= 0I12J 5^2|t ^g5HI Oil Oil X|»-!J (etch-back )SK)f 27\ E E A£ IH? 
OH ±2± 23(106)21- 245^ 133(110)1 SS^Q. 01 UH. 1EU (110)= = E -!)# LH^Oil^ 
3££ ES^fl S5oh= i! e -!!^ ^(selective deposition)^" 25 £2 = 4=E 2iQK 

D§(HI £22 9E1H(llO)?h I2H 2CHI 5HIHAIE12I 5^2^51 SSSPI 111 §*f*J 

1^21 M2^'2f §§1 Altera iiHHai^£S^ 5HhH A1E12J 5^2^(112)1 SSt'Q. 01 UH. 3H 
IIAIE12J 3^(112)2 LH^ffS £22 ^ ^Si^t E= LHtftlS 3^21- £22 3 

^ <ySH^5J «t,^l AfgsKS Sg^Q. LH^r2 3^£S^ H -!)3^(Pt). Oiagej(lr) g 
h5|(Ru). SM^(Rh). 2^§Sf(0s) g iraSaKM)2S 0l?O)2 HfiWAI 2 E -SS CHi: om?i- Al-g 
3D. E2S 3^ £iH^££= ?EHh i+2^(Ru0,), 0IEI§ tft^lrQ,). ^M^l =E0h 
i^eUSrRuq,). gfe ?Elfe ^^(CaSrRift) a HH ^^El ?8h ^i^ l (BaSrRU3 3 )£g 

HlMAi 2 E -*!S Olh oHJ7h A>ii 4 SiQ. 
£ 21 &*5r9 . 51^ 23(112)01 S2=! §2H2Dil HIESSSWM). esaasf(116) S H12EI 



1 EIEFh gaSKBaTiQ,). 96 ElEfe 4fSf2KCaTift). ^Mgi EIEIh tfJ&SKSrTid) S 0|g2J mi 
etl Afg*K)l aiESSSf(IM) a *fl2ESg^(118)l HI a H2ESg^(l14. 1I8)IH2| 

S©(La"). BH(Ba"), lT6(Ca*) E= ^MgS(Sr') §01 tf± SSOf [Dg S38r ££t SSW 4= 
2i& SIRS SfSttO. 

J01S1SKII4) a «12£S^(I18)S £JA>S S*T gfg! (atomic layer deposition). ifflEID g-g. 3^ 
°7I ?I2 S*(NKVD)B E£ ft-M (sol-seD&ttS- OlgSKH ™2¥ ^ 

aiEis«ii4) a si2Ei5i(ii8)s ssaasf(ii6) aas esaipi^ soi oma tjs^khiai^ 

ESAI^IHTJ 5^ 201 HS, ?rszry §f?il **2*KI1. 

2, f SSa^(116)^ ^ifl EJEJ-e tfi^SrTiQ,). HH ElErH i+t^(BaTiQ.). UH EJEIh 
£fiJSf((Ba. Sr)TiCL). <d X1 = 2h EJEfe ^^(Pb(Zr, Ti)Cb). ^§§1 H|i°M 
tf«eKSr8l,T«A). fe." ElEte tf»^((R>. La)(Zr. Ti)Q.) a HI^^M EIBh 

ifSJ9t(BiJiA,)£S 01^013 310SAI CHb §HJ1 AHIsKW 

&SSae.*(l16) E*! ^iaEID S7I 51^ 71^ §*TWS E= l-3(sol-gel)^S£g *S 

Ja2E3g^(118)Dffl gg^fOS 12fl 231 laa^Kfl 2,^23^(116)2) aSH^IOlM ^51 
1§SA1U2} SAIOB °^ffAI?!0. 1SEI= 700 LH7] 750*c2J SE5 i+i ^7IMAI ^AIslO. 

cw 

[I 





&S3a5|(116)£S PZT5IS S2SH2. HI S 3912Eilgej(114. 118)££ ?® EJBh if^(LaTiQ,) 
1 S«t.f 2^1 MS 10). Xfll a a2ESg5f(114, 118)21 *fgl § Q »Afl5l 

PZT 
? 

5SKJ1 W°l ?f2SH [0= La"0l 2?f°| HI= Pb" »EIM CHd StffiO. ^- PH 

&S2M^(l16)0iAI tfi SS0I ^SfSAi i,^ S2Sf2| IfSSrE SiSWI S^£S 

PZT 3Sa«BK1 16)2| m SSrt 001 EIE^ t»D. PZT &8aaa»(iiB)2| us is, as 

sgoi tf^EIH 2^= SitO. E, PH i^S2Jel^( 116)21 ISOflAi^ La" 21 XIS e^SOl S'01 

uhs s[ aa^ pzt°i2i ^ehi 3 ois sxisihs fes ^= §5 a sail sssw sq. 

E 31 §2mS, JD2EI§^(118)^0i ^ S^g E35|l °. 1^2| AfS^^I #5» 

fe^ s=(ii8). a2£9SBt(ii8). »saaa»(ii6) a aiEsg5, v (ii4)i i inEiyBfoi an 




2S2ifl^(116)t 5!^, i»Ell ^A|o80t 1S0IQ. 

a gp|£| ^oji Ajjyig] ^gEiDf, 01 ^Wl^ S ^Sl fll^ra^ 2= 0HI 

D. 

<^aoii> 
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f AfSSKM 10A 5JB3 SSSh2D. OICHAI. a© EIEFh tfiJSf 9|(HI PZT^t S«££ 
W. CIAJ I0A *))i|2| EIEI-h 3t^i *«*>2Q. DSN. PZT^l &S»A|?|2. gf& ElEte 
4»»Sf2| gf& SXH PZTSHHS ESAI7I7I SISKH 700 LHXI 750*c2| SS. 34 M9I7ISKHIA1 
g*IEim2Q. S»EIS S2H£CHI £* qgstf 0151711 2013 AISIHI CH8KJI 

^£ 3U1 =gofSCK 3 12H E 421 12! '3ZHS3 EAW2Q. 

a 8rg2| S2t2t Hias^l *|# CH22£SA1 1EH21 g«2(Hl CO-Ef «"g°|-P2T°^S^2S 01*012 
?)IIA|E11 SgoHl 01011 CH5DA1E Sg| *g*raa 3 g2F E*j- E 4M 22! 3dH = £ EA|5l 
2D. 

E 42) I2f£*E1, S gTSOD PZT2J2I £, ^ £3ME> S»& SW7F ESEICH y X|S3h 
EIOh 4f4W((Pb. La)(Zr. Ti)Q,)OI PZT°J2| g.t\ fi2(H|^ »££i 2°, ^ 357f 1« &±SF2 
§1 a * 22P-. 

m* 3^. £7i sh* a^goi *«s 2,^3121 qi.A^i ^°2ai°i^ofl sga £* 

3^1 SSttfe 3S3H 01ISEJ 3^IBA|EHtHI 201 AJ. 

£71 m% 3^ £71 &°2S15f AHUM £71 SSgsasjUKHIAJ ^i*t\= V± £SH »E M3SF £ 

£i sww 4= 2=-s»s Etfti^ aiEgg» s/e^ £7i assays £7i £* 3^ ajoioh 

271 SSSasfLHWAI IfgSf^ 34 ggOU [&» §sm ££g 2£^ 4=' 2£ 3 AH SBSfe «I2 
ESS^f StJSfe 211 I9£g Sfe 2^3*0 0153 9iHAIEl. 

g^S 2. «l*fOi 2CHA1. £71 3^ 3 £71 £* 3^£ 2f^ LHtfSte 3^. ESS 

3. a21K« SiCHAJ. »{g^(Pt), OIElS^(lr) Sj ?ESh^(Ru). S 

§5KRh). 2^§5f(0s) S ^EfS5f(Pd)£S 01*013 3KMAJ 011= SH_fOI2. ^| ES^! S 

^ 4T5}5^ ?Bb ^S15|(Rua). Olflg if^(lrQ), iisf ^EIh i.^(SrRua). 

=Hh i^^(CaSrRuQ,) S UfM ^§§1 *E8h <y^(B«SrRiA)°g 01*013 
01^ SKi°j 31 sgo S s ^ 2f°33 OflSEI ?1I»AJE1. 

g^S- 4. mtm SOiAd. aiESg5| S ^2ESM^s ahEl- EJEfe £®^(LaTia). m 
1 EJEIh ^2|(BaTiQ,). I^h ElEl-s i+^CaTiQ,), ^Mgg EIEIh iW^tSrTiQ,) °i 0I12| ^ 
e^£S 01*0)3 HlOfAJ de)=i 01i= SHig ^g£i 21 1 ^S£S Sf^ SS3a MSB! 91HAIE1. 

5. S11*,H« 2J0U-I. i,^3ae,^ ^MSM EIE>h i.^(SrTiQ,)< dH ElEfe 
i.^(BaTi(i). BH ^MEl EJE>h tfife|((Ba, Sr)TiQ,). a A1=5h ElEfe iT5}ef(Pb(Zr, 
Ti)a). iMgi bl^*M >y^(SrBi,Ta,a). feT && X|23e ElEfg 33^((Pb. U)(Zr. 

Ti)Q,)S H|^*E EIBh ^S|(BiJha,)£S 01*013 31(«A1 3«a CHhiSfUS 2# ^ 

3£S §fe 2,^33 MSEI ?ilBAIEH . 

g^t* 6. &Ea 7l520i Sf* 3^1 B?8, ^71 Sf* 3^£M 2,^39^1 

01*013 2,^3x1 DUSEI ?)IiAIE12| flli ^SOi 2MAI. 

2,^3i-ll^l *gtifc B?530fl £S>| 2,^3as,H.H01IA1 ^Sh^ 3i 5g(W ttfE $4'1 
4= 2iS 9 Aft «llEg§5}S £71 5f* 3^£M S5ei^ B?S; S 

£71 USSiSem *«5fe B?0«(H SS3aef0l SSS! I2H1 g«E|oW £71 2,^38^1 s 

n£%@%inimra i 1 . sss,,s,us £SS,s ^ **** a> 832 

7. aettoi aoiAi, £7i i«ei snm. 

miims^mi^rs^^ m M sasi s « *** * - s 

£71 ^Of £71 £* 3^1 ^Soh^ 31 1925 SHr 2,^3*11 MS 

El 71IBAIE12I «15 ^g. 

g^tr 8. E£ XO 7SHW SiCHAJ. £71 S>* 3^ S £71 £* 33£ LHiftf£ g^5f, 
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5E3S i?in°' qi LH^ShS £^21 £32 3^ i+iHS|2J «&S{-og 01=0)3 HICUA) 3 
ajS 01 h «Wf AigSKM *S8>£ 2# «§££ 5f= SSSill [Hie El ?ifillA|E12| Jii 

9. fll84MI SiDUl, LHtt»« 3*S>§ H -ifS^(Pt), 0IEI12|(lr) S J?H&et(Ru). £ 
§^(Rh), £^§5f(0s) a IfEH5|(Pd)££ 01*013 nSMAj CHb: 8W0I2. £71 £35 3 
3 3sH^§ ?Bh tf»a«Rua). 0IEI§ 4f»Sj(|rd). ±Egf ?Efls tfS^(Srftfl). ITS 

EM ^EilH tfaSKCaSrfta) SJ bfi s £1§ A^ (BaSrRu03) o g oi?013 HKHIAI 3^!E! 

10. XflBgj- a?a« 2101 Al. g7| MIESSS, 1 - a £PI HEESgstS gt& El Em 
9f(LaTiQ.), UH ElEfe 3t^(BaTiQi), ite EIBh dh&SK&TiQj). ^MSI EIBh 3t^(SrTiQ>) 
S 01121 «fS[££ Ol^OiS 31 MAI flajg 01 h SH_» AtSftlOl 2* ^9£S 8fS B 
SSil MHEI ?1iieA|E12J »|2 

11. H6tt ftTVN 20IAI. £71 SS^M^ ElEfs £»9f(SrTiQ). H* El 
EIh 3t^(BaTiQ,), UH iMEI EIEFh tfSSf((Ba, Sr)TiQ,). b" X|23h EIEJh 3i^(Pb(Zr, 
Ti)tt). ^egl bl^<?M tfSSj-(SrflbTfcQi). W A"|22h EIEFh i+»^((Pb. La)(Zr, 
TiJC) a W±*?M ElEte tfSeKBiJi,a,)£S OI?OJ3 □b(HA1 3 e ^E! CHh SHJS AJgSKM «g8h 
= 21 H9££ sfe SSa» M2EI ?jfiHAIH°l 15 »g . 

2* 3^1 970301 £71 SS3HSfUIWAf 34 SSM COE SSS* &££ 

«TO 13. M 12SHH SiOiAi. £71 £SgS>-s §f& EJEfe irm(LaTiQ), bH ElEfe 
ttast(BaTiQ,). &b EIE>§ ^^(CaTiQ), iigl ElEfs i+2^(SrTiQ)a 0I12J ^tW2S 01 

oi 3 niMAi ii^a oih smi Mgtm 21 ^§£s §^ &°3a weEi ^ehaiei 
hi Hi &a . 
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